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6WDNHKROGHUH[SHULHQFHVFDQEHVKDSHGQRWRQO\E\WKHPXOWLVHQVRU\HQYLURQPHQWEXWDOVRE\WKHXVHRIWKHULJKW
PHWDSKRUVVWUXFWXUDORULHQWDWLRQDO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VWUXFWXULQJH[SHULHQFHVLQWHUPVRIVSDWLDOGLUHFWLRQVHJGRZQGLUHFWLRQLVQHJDWLYHDQGXSGLUHFWLRQLVSRVLWLYH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7KHontological metaphorKHOSVVWUXFWXUHH[SHULHQFHVRIDEVWUDFWSKHQRPHQDLQWHUPVRIFRQFUHWHREMHFWVDQGIRUFHV
HJULVNOHYHOLQWHUPVRIFRORUVSUR[LPLW\LQWHUPVRIV\PEROVL]HLQWHUDFWLRQVWUHQJWKLQWHUPVRIFRORUDQGOLQN
WKLFNQHVV )URPD V\VWHPVPRGHOLQJ DQG HQJLQHHULQJSHUVSHFWLYH WKLVPHDQV WKDW V\VWHPGHVLJQHUVQHHG WR DOVR
GHVLJQFRQGLWLRQVWKDWFRQWULEXWHWRVWDNHKROGHUV¶H[SHULHQFHVGXULQJV\VWHPPRGHOLQJDQGGHVLJQLQJ7KHVHLQVLJKWV
SURYLGHWKHPRWLYDWLRQIRUGHYHORSLQJDQ([SHULHQWLDO'HVLJQ/DQJXDJH('/
)URP D IXQFWLRQDO SHUVSHFWLYH DQ ('/ DGGV DQ H[SHULHQWLDO SHUVSHFWLYH LQIRUPHG E\ VWRU\WHOOLQJ LQ YLUWXDO
ZRUOGVWRWKHWUDGLWLRQDOV\VWHPVPRGHOLQJYLHZVDVVRFLDWHGZLWK0%6(7KHWHFKQLFDOVWRU\FRPSULVHVWKHV\VWHP
EHLQJGHYHORSHGDFWRUVWKDWLQWHUDFWZLWKWKHV\VWHPHYHQWVWLPHOLQHHQYLURQPHQWDOHQWLWLHVWKDWSDUWLFLSDWHLQWKH
VWRU\DQGWKHORFDWLRQVDQGEHKDYLRUVRIDOOHQWLWLHV)LJXUHSUHVHQWVDPHWKRGRORJLFDOIUDPHZRUNWKDWVKRZVWKH
UHODWLRQVKLSVEHWZHHQV\VWHPPRGHOVH[SHULHQWLDOSHUVSHFWLYHDQGVWRU\WHOOLQJLQYLUWXDOZRUOGV,WDOVRVKRZVWKH
PDSSLQJVWUDQVIRUPDWLRQVEHWZHHQWKHV\VWHPGHVLJQVSDFHDQGWKHVWRU\WHOOLQJVSDFH7KHVHLQFOXGHDGHYHORSLQJ
V\VWHP PRGHOV LQ 6\V0/ IURP FXVWRPHUVXSSOLHG RSHUDWLRQDO VFHQDULRV DQG XVH FDVHV SURYLGHG LQ 6\V0/ E
PDSSLQJVSHFLILFHQWLWLHVDQGUHODWLRQVKLSVIURPXVHFDVHVDQGDFWLYLW\VHTXHQFHGLDJUDPVV\VWHPPRGHOVWRYLUWXDO
ZRUOGHQWLWLHVDQGUHODWLRQVKLSVQHHGHGWRVXSSRUWVWRU\WHOOLQJFUHQGHULQJYLUWXDOZRUOGHQWLWLHVDQGWKHLUEHKDYLRUV
LQWKHFRQWH[WRIVWRULHVWKDWXQIROGLQWKHYLUWXDOZRUOGDQGGRIIHULQJPXOWLSOHUROHVSHFLILFDQGIXQFWLRQVSHFLILF
OHQVHVIRUGLIIHUHQWVWDNHKROGHUVGXULQJWHFKQLFDOVWRU\WHOOLQJ7KHRYHUDOODSSURDFKLVSUHVHQWHGZLWKLQWKHFRQWH[W
RID³GLYHUWHGDLUFUDIWVFHQDULR´ZKLFKLVXVHGDVDQLOOXVWUDWLYHH[DPSOH
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.H\(OHPHQWVRIWKH$SSURDFK
,QWKHIROORZLQJSDUDJUDSKVWKHNH\HOHPHQWVRIWKH('/GHYHORSPHQWDSSURDFKDUHGLVFXVVHGXVLQJWKH³DLUFUDIW
GLYHUWVFHQDULR´DVDQLOOXVWUDWLYHH[DPSOH
3.1. Illustrative Scenario for Technical Storytelling 
7KHLOOXVWUDWLYHVFHQDULRXVHGWRGHPRQVWUDWHWKHGHYHORSPHQWRIWHFKQLFDOVWRULHVLVWKH³DLUFUDIWGLYHUWVFHQDULR´
7KLVVFHQDULRZKLFKFRPSULVHVERWKVXQQ\GD\DQGUDLQ\GD\YHUVLRQVUHYROYHVDURXQGDQDLUSODQHWKDWWDNHVRII
DQG H[SHULHQFHV DPDOIXQFWLRQ WKDW UHTXLUHVPDNLQJ D GHFLVLRQ DERXW ZKHWKHU RU QRW WR GLYHUW WKH DLUFUDIW 7KH
VFHQDULRHPSOR\VDQDLUSODQHWKDWLQRQHFDVHLVHTXLSSHGZLWKDQ$LUFUDIW+HDOWK0DQDJHPHQW$+0V\VWHPDQG
LQWKHRWKHUFDVHLVQRW:LWKWKH$+0WKHDLUSODQHLVH[SHFWHGWRKDYHIHZHUGLYHUWVEHFDXVHRIXSWRWKHPLQXWH
LQIRUPDWLRQ DERXW DLUFUDIW KHDOWK DQG DYDLODELOLW\ RI SRWHQWLDO ODQGLQJ VLWHV+RZHYHU WRGD\ WKH IXOO YDOXH RI WKH
$+0LVQRWDOZD\VUHDOL]HGEHFDXVHPDQ\VWDNHKROGHUVDUHQRWFRQYHUVDQWZLWK$+0XVDJH$NH\SXUSRVHRIWKH
('/ LV WR HQKDQFH WKH XQGHUVWDQGLQJ RI$+0RQ WKH SDUW RI DOO VWDNHKROGHUV E\ DOORZLQJ WKHP WR ³H[SHULHQFH´
ZRUNLQJZLWKWKHV\VWHPZLWKLQVFHQDULREDVHGVWRULHVWKDWXQIROGLQYLUWXDOZRUOGV6WDNHKROGHUVWKDWH[SHULHQFHWKH
GHVLJQLQWKLVIDVKLRQDUHDOVRDEOHWRFROODERUDWHHIIHFWLYHO\ZLWKHDFKRWKHUDQGSURYLGHXVHIXODQGWLPHO\IHHGEDFN
RQV\VWHPGHVLJQWRV\VWHPVHQJLQHHUVGXULQJXSIURQWV\VWHPHQJLQHHULQJ
3.2. System modeling 
2SHUDWLRQDO VFHQDULRVXVH FDVH GLDJUDPV DQG RSHUDWLRQDO EXVLQHVV SURFHVVDFWLYLW\ GLDJUDPV UHSUHVHQWHG LQ
6\V0/DUHWKHVWDUWLQJSRLQWIRUGHYHORSLQJV\VWHPPRGHOV7KHPDSSLQJRIXVHFDVHVFHQDULRVWRV\VWHPPRGHOV
W\SLFDOO\H[SRVHVJDSVLQERWK7KHVHJDSVDUHILOOHGE\VXEMHFWPDWWHUH[SHUWV60(V7KHUHDIWHUWKHV\VWHPPRGHO
LV FKHFNHG IRU FRPSOHWHQHVV FRQVLVWHQF\ DQG WUDFHDELOLW\ WR VRXUFH GRFXPHQWV60(V7KH V\VWHPPRGHO LV WKHQ
XVHGE\GRZQVWUHDPDFWLYLWLHVVXFKDVVWRU\WHOOLQJLQYLUWXDOZRUOGV)RUWKH³DLUFUDIWGLYHUWVFHQDULR´H[DPSOHWKH
RSHUDWLRQDOVFHQDULRVXVHFDVHVFRPSULVHERWKUDLQ\GD\DQGVXQQ\GD\FRQGLWLRQV
$SUHUHTXLVLWHWRV\VWHPVPRGHOLQJLVGHILQLQJZKDWFRQVWLWXWHVWKHV\VWHPDQGZKDWFRQVWLWXWHVWKHHQYLURQPHQW
7RWKLVHQGFRQVLGHUDWLRQVVXFKDVV\VWHPSXUSRVHGHSHQGHQFLHVDQGLQWHUDFWLRQGHQVLW\ZHUHXVHGWRGHILQHWKH
V\VWHP )RU WKH LOOXVWUDWLYH H[DPSOH WKH V\VWHP LV FRPSRVHG RI WKH SLORWIOLJKW FUHZ WKH$+0 V\VWHP DQG WKH
PDLQWHQDQFHFRQWUROOHU7KHUHVWLVWKHHQYLURQPHQWZKLFKLVDVRXUFHRILQSXWVWRWKHV\VWHPDQGZKHUHWKHHIIHFWV
RIV\VWHPDFWLRQVDQGRWKHUVFHQDULRHYHQWVDUHIHOWDQGPDQLIHVWHG)LJXUHVWKURXJKUHSUHVHQWH[HPSODU6\V0/
UHSUHVHQWDWLRQVRIWKH$+0V\VWHPPRGHO)LJXUHVKRZVWKHV\VWHPDFWRUVZKLOH)LJXUHVKRZVDQRYHUYLHZRI
XVHFDVHV)LJXUHLVDQDFWLYLW\GLDJUDPRIWKH³3UHSDUHIRU6\VWHP8VH´XVHFDVH7KH6\V0/PRGHOVFRQWULEXWH
WRWKHFUHDWLRQRIWKHYLUWXDOZRUOGZLWKLQZKLFKVWRULHVXQIROG7RWKLVHQGDIHZNH\TXHVWLRQVQHHGWREHDQVZHUHG
VXFKDV
 :KDWDUHZHWU\LQJWRH[SORUHLQWKHYLUWXDOZRUOGDQGZKDWTXHVWLRQVGRZHZDQWWRDQVZHU"
 :KRDUHWKHVWDNHKROGHUVDQGZKDWDUHWKHLUSHUVSHFWLYHVWKDWQHHGWREHUHSUHVHQWHGLQWKHYLUWXDOZRUOG"
 :KR DUH WKH FKDUDFWHUV LQ WKH WHFKQLFDO VWRU\ WKDW LQWHUDFW ZLWK WKH V\VWHP" :KDW DUH WKHLU SHUVRQDOLW\
FKDUDFWHULVWLFVLHULVNWROHUDQFHVNLOOOHYHOVSUHIHUUHGFRPPXQLFDWLRQPHWKRGV"
 :KDWVWRU\YLJQHWWHVQHHGWREHLQFRUSRUDWHGLQ WKHRYHUDOOVWRU\OLQHWRDQVZHUTXHVWLRQVRI LQWHUHVW WR WKH
VWDNHKROGHUV"
)RUH[DPSOHLQ)LJXUHWKHILUVWVWHSLQWKHDFWLYLW\GLDJUDPLVWR³VXUYH\WKHVLWH´,QDWRSOHYHOEHKDYLRUDO
GLDJUDPWKLVDFWLYLW\LVXVXDOO\TXLWHFOHDU+RZHYHUZKHQFUHDWLQJDYLUWXDOZRUOGUHSUHVHQWDWLRQZHQHHGPRUH
LQIRUPDWLRQVXFKDVZKDWDUHZHORRNLQJIRUDWWKHVLWHZKDWLVDWWKDWVLWHWKDWLVRILQWHUHVWWRXVDQGZKDWREVWDFOHV
LHWKLQJVWKDWPLJKWJHWLQWKHZD\PLJKWEHDWWKDWVLWH:HDOVRZDQWWRNQRZKRZZHSODQWRVXUYH\WKHVLWH±
GRZHZDONDURXQGDQGORRNDWWKLQJVDQGPDNHFKHFNPDUNVLQDERRNRUDUHZHJRLQJWREULQJXSDFRPSXWHUL]HG
LQYHQWRU\LQZKLFKFDVHZHPLJKWGHILQHVXUSULVHWZLVWVLQWKHWHFKQLFDOVWRU\OLQHVXFKDVZKHQWKHLQYHQWRU\GRHVQ¶W
PDWFKWKHSK\VLFDOVLWH7KHVWRU\OLQHFDQDOVRLQFOXGHFRQVWUDLQWVVXFKDVPD[LPXPWLPHWRFRPSOHWHWKHVXUYH\
LQMHFWLRQ RI KXPDQ HUURUV WR SURGXFH VWRU\OLQH WZLVWV DQG SRVVLEO\ UHODWLRQVKLSV EHWZHHQ WUXVWHG DQG XQWUXVWHG
VXUYH\RUVWKDWFDQLPSDFWVXUYH\UHOLDELOLW\:LWKUHVSHFWWR)LJXUHLWLVLPSRUWDQWWRQRWHWKDWRQO\DVXEVHWRI
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FKDUDFWHUV WKDW SDUWLFLSDWH LQ WKH VWRU\OLQH QHHG WR EH UHSUHVHQWHG 7KH UHVW FDQ EHFRPH SDUW RI WKH H[WHUQDO
HQYLURQPHQW
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)LJXUH6WDNHKROGHU'LDJUDP$FWRUV
)LJXUHVDQGDUHWKH6\V0/EHKDYLRUDOUHSUHVHQWDWLRQRIWKH$+0)LJXUHVKRZVDFROOHFWLRQRIXVHFDVHVIRU
WKH ³DLUFUDIW GLYHUW VFHQDULR´ )RU WKH LOOXVWUDWLYH H[DPSOH RQO\ D VXEVHW RI WKHVH XVH FDVHV LV QHHGHG7KHVH XVH
FDVHVDUHUHSUHVHQWHGLQVSHFLILFVWRU\YLJQHWWHV(DFKYLJQHWWHKDVLQLWLDWLQJFRQGLWLRQNH\HYHQWVDQGWHUPLQDWLQJ
FRQGLWLRQ$VQRWHGHDUOLHUWKHV\VWHPXQGHUFRQVLGHUDWLRQFRPSULVHVWKHSLORWIOLJKWFUHZWKH$+0V\VWHPDQGWKH
PDLQWHQDQFH FRQWUROOHU  7KH $+0 SHUIRUPV VHYHUDO IXQFWLRQV LQFOXGLQJ IDXOW IRUZDUGLQJ IL[LQJ WKH DLUFUDIW
SURYLGLQJSURJQRVWLFVPRQLWRULQJVHUYLFLQJSULRULWL]LQJIDXOWVPRQLWRULQJSHUIRUPDQFHDQGSUHSDUHIRUV\VWHPXVH
7KHVHFDSDELOLWLHVRIWKH$+0DUHGHSLFWHGLQ)LJXUH7KH$+0LQWHUDFWVZLWKWKHDLUFUDIWWKHDLUOLQHWHFKQLFDO
DQGRSHUDWLRQDOOHDGHUVKLSDQGWKH$+0WHDP
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 )LJXUH+HDOWK0DQDJHPHQW6\VWHP8VH&DVH'LDJUDP%HKDYLRU'LDJUDP
)LJXUHSUHVHQWV³SUHSDUHIRUV\VWHPXVH´DFWLYLW\GLDJUDPV7KLVYLHZLQVZLPODQHIRUPDWSUHVHQWVERWKWKH
DFWLYLW\VHTXHQFHDQGWKHLQWHUIDFHVDQGLQWHUDFWLRQVDPRQJWKHVZLPODQHHOHPHQWV
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
)LJXUH3UHSDUHIRU6\VWHP8VH$FWLYLW\'LDJUDP
3.3. Mapping System Models to Storytelling Space 
$ FRPPRQ SUDFWLFH LQ GHILQLQJ V\VWHP JRDOV DQG VWDNHKROGHU QHHGV LV WR EHJLQ E\ FUHDWLQJ UHSUHVHQWDWLYH
RSHUDWLRQDOVFHQDULRVXVHFDVHVWKDWV\VWHPVHQJLQHHUV6(VXVHWRFROODERUDWHZLWKVXEMHFWPDWWHUH[SHUWV60(V
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DQGQRQWHFKQLFDOVWDNHKROGHUV,WLVFRPPRQWKDWRSHUDWLRQDOVFHQDULRVDUHGRFXPHQWHGSULPDULO\LQSURVHIRUPLQ
RSHUDWLRQDOVFHQDULRGRFXPHQWV7KHVHGRFXPHQWVWHQGWREHVXEMHFWWRLQFRQVLVWHQFLHVDPELJXLWLHVDQGJDSV1RW
VXUSULVLQJO\ V\VWHPV HQJLQHHUV SUHIHU IRUPDO VWUXFWXUHG GLDJUDPV VXFK DV XVH FDVHV DQG DFWLYLW\ GLDJUDPV
+RZHYHUPRVW60(VDQGQRQWHFKQLFDOVWDNHKROGHUVWHQGWREHXQIDPLOLDUZLWKV\VWHPVHQJLQHHULQJPHWKRGVDQG
IRUPDOPRGHOLQJQRWDWLRQV7KXVHIIHFWLYHFROODERUDWLRQEHWZHHQV\VWHPVHQJLQHHUV60(VDQGRWKHUQRQWHFKQLFDO
VWDNHKROGHUVLVDPDMRUFKDOOHQJH7KLVUHFRJQLWLRQSURYLGHVWKHLPSHWXVIRUDGGLQJDQH[SHULHQWLDOSHUVSHFWLYHWRWKH
SHUVSHFWLYHV FXUUHQWO\ SURYLGHG LQ0%6( 7KH DGGLWLRQ RI H[SHULHQWLDO SHUVSHFWLYHV GHULYHG IURP VWRU\WHOOLQJ LQ
YLUWXDOZRUOGVWR0%6(LVZKDWZHFDOO0%6(
$ VWRU\ HQDFWHG ZLWKLQ YLUWXDO ZRUOGV FDQ GUDPDWLFDOO\ HQKDQFH FROODERUDWLRQ DPRQJ DOO VWDNHKROGHUV ZKLOH
FLUFXPYHQWLQJSRWHQWLDOFRQIXVLRQWKDWW\SLFDOO\UHVXOWVZKHQIUHHWH[WLVXVHGWRGHVFULEHRSHUDWLRQDOVFHQDULRVDQG
V\VWHP JRDOV   $ VWRU\ FDQ DOR EH UHSUHVHQWHG XVLQJ D IRUPDO ODQJXDJH 7KHQ D UHODWLYHO\ VWUDLJKWIRUZDUG EL
GLUHFWLRQDOPDSSLQJFDQEHFRQVWUXFWHGEHWZHHQV\VWHPPRGHOVDQGWKHVWRU\VSDFH7DEOH
7DEOH0DSSLQJ%HWZHHQ'HVLJQ6SDFHDQG6WRU\WHOOLQJ6SDFHLVQRWRQHWRRQH
6<67(002'(/
'HVLJQ6SDFH
9,578$/:25/'
6WRU\WHOOLQJ6SDFH
6WUXFWXUDODQG
%HKDYLRUDO9LHZV
6WUXFWXUHDQG%HKDYLRU
V\VWHPEHKDYLRUHPHUJHVDVVXEV\VWHPVLQWHUDFWZLWKHDFKRWKHUDQGV\VWHPLQWHUDFWV
ZLWKVWRU\FKDUDFWHUVFROOHFWLYHLQWHUDFWLRQVDOWHUWHFKQLFDOVWRU\WUDMHFWRU\DQG
SRWHQWLDOO\PLVVLRQRXWFRPHV
8VH&DVHVDQG$FWLYLW\
6HTXHQFH'LDJUDPV
7HFKQLFDO6WRU\
KRZV\VWHPLVXVHGE\ZKRPDQGXQGHUZKDWFRQGLWLRQVFRQWH[WXDOL]HVXVHFDVHV
DQGVHTXHQFHGLDJUDPVDOORZVVWDNHKROGHUVWRFROODERUDWHDQGSURYLGHIHHGEDFNRQ
QHHGHGV\VWHPFKDQJHV
+XPDQVDQG5ROHV 7HFKQLFDO6WRU\&KDUDFWHUV
VWRU\SDUWLFLSDQWVRUVWRU\QDUUDWRU60(VLQWHUDFWZLWKV\VWHPDVVWRU\XQIROGV
KDYHSHUVRQDOLWLHVDQGSUHIHUHQFHVWKDWLQIOXHQFHWKHLULQWHUDFWLRQZLWKV\VWHP
9LHZSRLQWV 6WDNHKROGHU/HQVHV
DXWKRUGHILQHGHYHQWXDOO\FRQVWUXFWHGRQGHPDQG
%DVLF)ORZRI(YHQWV 0DLQ6WRU\OLQH
GHILQHVHYHQWVFKDUDFWHUVDQGLQWHUDFWLRQVEHWZHHQDQGDPRQJWKHP
$OWHUQDWH)ORZRI(YHQWV 9LJQHWWHV
PXOWLSOHFOXVWHUVRILQWHUDFWLRQVDPRQJVSHFLILFFKDUDFWHUVZKRLQWHUDFWZLWKWKH
V\VWHPDVVWRU\XQIROGV
([FHSWLRQ)ORZRI(YHQWV 6XUSULVH9LJQHWWHV
UHSUHVHQWWZLVWVLQWHFKQLFDOVWRU\OLQHDQGRUXQH[SHFWHGRUVXUSULVLQJHQGLQJ
UHVXOWLQJIURPZKDWLIFKDQJHVWRV\VWHPSURSHUWLHVDQGUHVXOWLQJV\VWHPEHKDYLRU
LOOXPLQDWHV\VWHPUHVLOLHQFHWRXQDQWLFLSDWHGHPHUJHQWFRQGLWLRQV
8VHU6\VWHP,QWHUDFWLRQV &KDUDFWHULQWHUDFWLRQV
GHILQHZKLFKFKDUDFWHUVLQWHUDFWZLWKWKHV\VWHPDQGKRZXQGHUGLIIHUHQWFRQWH[WV
7DVN3UHUHTXLVLWHV
'HSHQGHQFLHV
&KDUDFWHU7DVN3HUIRUPDQFH5HTXLUHPHQWV
LQIRUPDWLRQWKDWV\VWHPQHHGVWRSURYLGHWRFKDUDFWHUVWRSHUIRUPWDVNV
6\VWHP&RPSRVLWLRQDQG
+XPDQ,QWHUDFWLRQ
([WHQGHG)DPLO\7UHH
GHILQHVKRZVXEV\VWHPVUHODWHWRHDFKRWKHUDQGWRWKHFKDUDFWHUVLQWKHVWRU\

,W LV LPSRUWDQW WRQRWH WKDW WKHYLUWXDOZRUOG LVDGRPDLQOLPLWHG\HWYHULILDEOH UHSUHVHQWDWLRQRI WKHV\VWHPRI
LQWHUHVW 9HULILFDWLRQRI WKHV\VWHPUHSUHVHQWDWLRQLVSHUIRUPHGFROODERUDWLYHO\E\DOOVWDNHKROGHUV LQ WHUPVRI WKH
DELOLW\RIWKHYLUWXDOZRUOGUHSUHVHQWDWLRQWRVXSSRUWWKHGLIIHUHQWXVHFDVHVRILQWHUHVWDQGWRDQVZHUTXHVWLRQVSRVHG
E\VWDNHKROGHUVIURPWKHLUUHVSHFWLYHSHUVSHFWLYHV)RUH[DPSOHD60(FDQLQWHUDFWZLWKWKHYLUWXDOZRUOGWKURXJK
DVLPXODWLRQLQWHUIDFHWRLQYHVWLJDWHKRZWKHV\VWHPEHKDYHVLQDYDULHW\RIVLWXDWLRQVLQWKHYLUWXDOZRUOGHVSHFLDOO\
DWWKHERXQGDULHV
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,WLVLPSRUWDQWWRQRWHWKDWRQO\DVXEVHWRIV\VWHPPRGHOHOHPHQWVZLOOPDSWRHQWLWLHVLQWKHYLUWXDOZRUOG7KH
UHPDLQLQJHQWLWLHVWKDWSRSXODWHWKHYLUWXDOZRUOGDUHGHULYHGIURPWKHWHFKQLFDOVWRULHVZKLFKDUHLQIRUPHGE\XVH
FDVH VFHQDULRV V\VWHPPRGHOV DQG 60(NQRZOHGJH 6WRU\ YLJQHWWHV DOVR SURYLGH WKH FRQWH[W WKDW IDFLOLWDWHV WKH
PDSSLQJ RI V\VWHP PRGHO DUWLIDFWV WR YLUWXDO ZRUOG HQWLWLHV 7KH PDSSLQJ RI V\VWHP HOHPHQWV HYHQWV DFWRUV
SDUDPHWHUV DQG UHODWLRQVKLSV LQWR HQJDJLQJ WHFKQLFDOQDUUDWLYHV FDQEHSDUWLDOO\ DXWRPDWHG ,Q VXP WKH WHFKQLFDO
VWRU\WHOOLQJHQYLURQPHQWDOORZVDOOVWDNHKROGHUV WRH[SORUHV\VWHPXVDJHDQGEHKDYLRUIURPWKHLURZQSHUVSHFWLYH
IRUDYDULHW\RIFRQGLWLRQVDQGZLWKGLIIHUHQWDVVXPSWLRQV
3.4. Story Execution and Data Collection in Virtual Worlds    
6WRULHVDQGVWRU\YLJQHWWHVDUHGHYHORSHGXVLQJDFRPELQDWLRQRIRSHUDWLRQDOVFHQDULRXVHFDVHVV\VWHPPRGHOV
DQGH[SHUWNQRZOHGJH6WRU\YLJQHWWHVKDYHHPEHGGHGFRQGLWLRQVLQ WKHRSHUDWLRQDOVFHQDULRV WKDWKHOSLOOXPLQDWH
V\VWHPEHKDYLRUVDQGFUHDWHLQVLJKWIXOH[SHULHQFHVLQYLUWXDOZRUOGV7KHWHFKQLFDOVWRU\OLQHDQGHDFKYLJQHWWHKDYH
VSHFLILF HQWU\ FRQGLWLRQV LH ZKDW LV WUXH ZKHQ WKH VWRU\YLJQHWWH EHJLQV WULJJHUV IRU HDFK YLJQHWWH DQG H[LW
FRQGLWLRQV LH WKH WHUPLQDWLQJ FRQGLWLRQV IRU HDFK YLJQHWWHVWRU\ ,W LV LPSRUWDQW WR QRWH WKDW WKH VWRU\OLQH LV
QRQOLQHDUDQGGHSHQGVRQWKHLQWHUDFWLRQVEHWZHHQWKHV\VWHPDQGFKDUDFWHUVHQWLWLHVLQWKHVLPXODWHGHQYLURQPHQW
%\ EHLQJ DEOH WR LQWHUDFW DQG H[SORUH V\VWHP EHKDYLRUV LQ WKH YLUWXDO ZRUOG VWDNHKROGHUV FDQ LQFUHDVH WKHLU
XQGHUVWDQGLQJ RI V\VWHP EHKDYLRUV H[SORUH DQG FULWLTXH V\VWHP EHKDYLRUV XQGHU D YDULHW\ RI ³ZKDWLI´
FLUFXPVWDQFHVDQGVXJJHVWFKDQJHVWRV\VWHPGHVLJQIURPWKHLUUHVSHFWLYHSHUVSHFWLYHVLHOHQVHV7KHOHQVHVFDQ
UHIOHFW WKH SHUVSHFWLYH RI D SDUWLFXODU UROHIXQFWLRQ RU DQ LPSDFW IDFWRU WKDW WKH VWDNHKROGHU LV LQWHUHVWHG LQ $Q
H[DPSOHRIDUROHIXQFWLRQUHODWHGIDFWRULV³FRPPXQLFDWLRQ´([DPSOHRILPSDFWIDFWRUVIRUWKLVLOOXVWUDWLYHH[DPSOH
DUHFRVWVFKHGXOHULVNDLUOLQHGHOD\PDLQWHQDQFHWXUQDURXQGWLPHDLUSODQHGLYHUWVFDQFHOOHGIOLJKWVDQGFXVWRPHU
VDWLVIDFWLRQ6WDNHKROGHUIHHGEDFNWRV\VWHPHQJLQHHUVPRGHOHUVDUHLQWKHIRUPRIUHFRPPHQGHGFKDQJHVWRV\VWHP
EHKDYLRUV DQGRWKHUNH\SURSHUWLHV HJ DSSHDUDQFH LQWHUDFWLRQVZLWKRWKHU HQWLWLHV6WDNHKROGHUV FDQDOVRRIIHU
RSLQLRQVRQ WKHXVDELOLW\DQGRYHUDOOXWLOLW\RI WKH V\VWHP6RPHRI WKHVSHFLILFVRI VWRU\H[HFXWLRQDUHGLVFXVVHG
QH[W

Role-specific and function-specific lenses. 5ROHVSHFLILF DQG IXQFWLRQVSHFLILF OHQVHV DUH D PHDQV WR PDNH D
FRPSOH[ V\VWHP FRPSUHKHQVLEOH WR DOO VWDNHKROGHUV DQG DOORZ WKHP WR SURYLGH PHDQLQJIXO LQSXWV DERXW V\VWHP
EHKDYLRU IURP WKHLU UHVSHFWLYH SHUVSHFWLYHV 5ROHVSHFLILF OHQVHV DOORZ XVHUV WR YLHZ WKH LQWHUDFWLRQVZLWKLQ DQG
RXWVLGH WKHV\VWHPIURPWKHSHUVSHFWLYHRIDSDUWLFXODU UROH ,Q WKHDLUFUDIWGLYHUW VFHQDULRH[DPSOHVRI UROHVDUH
SLORWIOLJKWFUHZPDLQWHQDQFHFRQWUROOHUJURXQGFUHZOLQHPDLQWHQDQFHDQGDLUOLQHRSHUDWLRQVFHQWHU([DPSOHVRI
IXQFWLRQVSHFLILFOHQVHVDUHIDXOWKLVWRU\FRPPXQLFDWLRQVIDXOWVWDWXVSULRULWL]HGIDXOWVDQGIRUZDUGHGIDXOWV 

User-system interaction prototyping. 7KH SXUSRVH RI XVHUV\VWHP LQWHUDFWLRQ SURWRW\SLQJ  LH KRUL]RQWDO
SURWRW\SLQJLQDYLUWXDOZRUOGLVWRDFUHDWHWHFKQLFDOVWRU\GULYHQV\VWHPH[SHULHQFHVLQWKHYLUWXDOZRUOGIRUDOO
VWDNHKROGHUVWRLQWHUDFWZLWKDQGSURYLGHIHHGEDFNWKDWFDQEHGHOLYHUHGWRV\VWHPPRGHOHUVESDUWLDOO\SRSXODWHWKH
YLUWXDOZRUOGZLWKHQWLWLHVDQGUHODWLRQVKLSVFRQWDLQHGLQDQGDGGUHVVHGE\WKHKRUL]RQWDOSURWRW\SH7KHWHFKQLFDO
VWRU\ SURYLGHV FRQWH[WXDO LQIRUPDWLRQ VXFK DV ORFDWLRQ HQYLURQPHQW HQWLWLHV WHUUDLQ ZHDWKHU DQG YLVLELOLW\
&ROOHFWLYHO\WKHVHLQIRUPDWLRQLWHPVKHOSFUHDWHDQSRZHUIXOH[SHULHQWLDOHQYLURQPHQWIRUVWDNHKROGHUVWRLQWHUDFW
ZLWKDQGGHYHORSDQXQGHUVWDQGLQJRIWKHV\VWHP
Simulated story vignettes execution 7KH H[HFXWLRQ RI VWRU\ YLJQHWWHV LV DQ ³LQWHUDFWLYH VWHS WKURXJK´ WKH
WHFKQLFDOVWRU\LQZKLFKWLPHVWDPSHGVFHQHVDUHSUHVHQWHGWRVWDNHKROGHUVLQDSDUWLDOO\RUGHUHGVHTXHQFHWRFUHDWH
VHPLLPPHUVLYHH[SHULHQFHV7KHEHKDYLRURI WKH V\VWHPEHFRPHVDSSDUHQW WR VWDNHKROGHUV DV WKH WHFKQLFDO VWRU\
XQIROGV(YHQWXDOO\WKHKXPDQVWHSWKURXJKFDQEHUHSODFHGZLWKDXWRPDWHGVWRU\VHTXHQFLQJ7KH8QLW\'JDPH
HQJLQHFDQDOVREHXVHGWRDFFRPSOLVKWKHODWWHU

Data Collection and System Model Refinement.$VWKHWHFKQLFDOVWRU\H[HFXWHVLQWKHUHDOZRUOGWDFLWNQRZOHGJH
DQGGHSHQGHQFLHVJUDGXDOO\EHFRPHH[SOLFLWDVYDULRXVFKDUDFWHUVLQWHUDFWZLWKWKHV\VWHPDQGZLWKHDFKRWKHU7KLV
LQIRUPDWLRQ LV FROOHFWHG DQG XVHG WR UHILQH WKH LQLWLDO VHW RI V\VWHP PRGHOV HVSHFLDOO\ XVH FDVHV DQG DFWLYLW\
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VHTXHQFHGLDJUDPV)LJXUH$OVRXVHUV\VWHPLQWHUDFWLRQGDWDLVXVHGWRUHILQHWKHV\VWHPFRQFHSWVRIRSHUDWLRQ
&21236XVHUV\VWHPLQWHUDFWLRQVDQGWKHXVHULQWHUIDFH
,PSOLFDWLRQVDQG2XWORRNIRUWKH)XWXUH
7KHLQWHQWRIWKH([SHULHQWLDO'HVLJQ/DQJXDJH('/LVWRHQJDJHDOOVWDNHKROGHUVHDUO\DQGRIWHQLQFRPSOH[
V\VWHPV HQJLQHHULQJ 7KH EXVLQHVV PRWLYDWLRQ IRU ('/ VWHPV IURP WKH QHHG WR UHGXFH WLPH DQG FRVW RI V\VWHP
GHYHORSPHQWZKLOHHQKDQFLQJVWDNHKROGHUXVHUDFFHSWDQFH)RUDFRPSDQ\VXFKDV%RHLQJWKDWPDNHVFRPPHUFLDO
DLUFUDIWIRUWKHDLUOLQHLQGXVWU\WKHEXVLQHVVPRWLYDWLRQJRHVIDUWKHULQWKDWLWH[WHQGVWRWKHEXVLQHVVLPSDFWRQLWV
FXVWRPHUV )OLJKW FDQFHOODWLRQV DLUFUDIW GHOD\V DQG GLYHUWHG IOLJKWV KDYH HQRUPRXV FRVW LPSDFWV RQ WKH DLUOLQH
LQGXVWU\ QRW WR PHQWLRQ FXVWRPHU GHIHFWLRQV WR FRPSHWLQJ DLUOLQHV 5HGXFWLRQ LQ GLYHUWHG DLUFUDIW WKURXJK IXOO
XWLOL]DWLRQRI$+0V\VWHPVXSSOLHGLQIRUPDWLRQFDQGUDPDWLFDOO\UHGXFHDLUOLQHFRVWVZKLOHDOVRHQVXULQJFXVWRPHU
UHWHQWLRQ)XOOXWLOL]DWLRQRI$+0SURYLGHGLQIRUPDWLRQFDQRQO\RFFXUZLWKIXOOXQGHUVWDQGLQJRI$+0FDSDELOLWLHV
RQ WKHSDUWRIDOOVWDNHKROGHUV7KLVXQGHUVWDQGLQJ LQ ODUJHSDUW LVPDGHSRVVLEOHE\ WKH('/ZKLFKSURYLGHVDQ
H[SHULHQWLDOSHUVSHFWLYH WR0%6(7KH0%6(IUDPHZRUNZKLFKHPSOR\VSULQFLSOHVRIHOHJDQWGHVLJQDGGV WKH
H[SHULHQWLDOSHUVSHFWLYHVXSSOLHGE\('/WRH[LVWLQJ0%6(SHUVSHFWLYHVWKHUHE\HQKDQFLQJWKHSDUWLFLSDWLRQRIDQG
FROODERUDWLRQ DPRQJ DOO VWDNHKROGHUV )XWXUH ZRUN LQFOXGHV WKH GHYHORSPHQW RI DQ DXWRPDWHG LQWHUIDFH IRU EL
GLUHFWLRQDOLQIRUPDWLRQH[FKDQJHEHWZHHQWKHV\VWHPPRGHOVDQGWKHWHFKQLFDOVWRU\WHOOLQJHQYLURQPHQW
$FNQRZOHGJHPHQW
7KLV SURMHFW LV EHLQJ FRQGXFWHG LQ FRRSHUDWLRQZLWK 3URIHVVRU$OH[0F'RZHOO RI WKH8QLYHUVLW\ RI 6RXWKHUQ
&DOLIRUQLD¶V 6FKRRO RI &LQHPDWLF $UWV 'RXJODV 2UHOODQD 3K' FDQGLGDWH LQ 86&¶V 6\VWHPV $UFKLWHFWLQJ DQG
(QJLQHHULQJ 3URJUDP SHUIRUPHG WKH V\VWHPV PRGHOLQJ IRU WKH LOOXVWUDWLYH H[DPSOH 'U 0LFKDHO 6LHYHUV RI
&DOWHFK¶V-HW3URSXOVLRQ/DERUDWRU\SURYLGHGKHOSIXOFRPPHQWVWKDWFRQWULEXWHGWRLPSURYLQJWKHRYHUDOOTXDOLW\RI
WKHSDSHU0U'DYLG.LQQH\RI%RHLQJVHUYHGDVVXEMHFWPDWWHUH[SHUWIRUWKHDLUFUDIWGLYHUWPLVVLRQVFHQDULR

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